48 "VI THE CHARACTERISTICS OF A THERMODYNAMICAL SYSTEM etc.
by the body are each separately zero. What we do learn by integration of (57) is that since the total energy is the same at the end as at the beginning [i. e. since (f}dU=Q] therefore
(58)                      (S)dQ-(jy-w
or the total quantity of heat absorbed is equal to the total quantity of work done in the cycle, the sign (J) indicating integration taken round a complete cycle. If we were to imagine the body at every instant to contain a definite quantity of heat, this quantity would be greater at the end than at the beginning of the cycle by an amount (J)d Q, and either it would be implied that there was some difference between the initial and final states — such difference being contrary to the definition of a cycle, — or the statement would be meaning less. The other alternative, that of assuming that a cycle coulcl only exist in which (f}dQ and (f}dW were both zero would imply an independence of heat energy and work energy, which is not only contrary to experience, but which would fail to account for degradation of the latter form of energy.
If, instead, we consider a change of the system from a state A to a state J3, and let UA and Us denote the energy of the system in the two states, we have
(59)                          UK- U**-     dQ-    dW.
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From what has been said above it follows too that dQ and dW are not themselves perfect differentials but that their difference dQ — dWi$ a perfect differential of the function U which is the energy of the system.
j 59. When two bodies act thermically on one another the I quantities of heat gained by one and lost by the other are not I necessarily equal.
In the case of bodies at a distance, heat may be taken from or given to the intervening medium.
The quantity of heat received by any portion of the ether may be defined in the same way as that received by a material body.
Another important exception occurs when sliding takes place between two rough bodies in contact. The algebraic sum of the works done is different from zero, because, although the action and reaction are equal and opposite the velocities of the parts of the bodies in contact are different. Moreover, the work lost in the processpeak of the quantity of heat contained in the body.
